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mm&] mmm 

xm i m{frtm2mfo£zmMLT®M'tz> tm^ mmm 1 mfav>n% -y & 
mmm 2. «?flc±©««© iew«« & @ is & * eh? % 

m&m 2 ] mnmytmmfflrt^ * - * it, , mmm^-^mmm 2 ® 
fo<D®M*\%<Dmn. mmm2®tfa<D®mi&m£., mwwx**ji*f-miz& 

fimfeznzztzwmt^zM&miizmnamytxm* 
mmm2Mfo±(Dmm<Dmmmmzft'tz>BmmybMz* a^tcM*««K© 

|fffB^2^J:©^©MM^{C^LTIiH?^^^^^e>{C|^LT,. 



1 



ffi$E# 2 0 0 0 -3 0 



1 1 -3 2 6 1 9 2 

'z. £ & < m. J€ T*££^*-#£^M-r&3i:{Cj:oT, m SB# Mic tc *f *T 



1 £ £ la IB M% bf - A l c #f L T IH TO & £ d £ K <fc o T fr t> ti -5 t # I c 

[H*^8] BtffB^tf-AfC^fr-5^^$:^jym^-5X^{CJ;oT, 
lirffBm2#rtfr±©iirffB^ 



tfJSEft 20 0. 0-3 0 44369 



11 — 326 1 92 



iff tan 2 mfti±<Dmm<Dmmwmztt l xnikm% izm l r, tfmafaii 

~ iff *s i Ti iffta/^* 3« h stfiam 2 ^ ^ © mizv^mmmw^~^r 
& 1 0 iztmnmytmn* ' 
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i 1 — 3 26192 



o 

[M17] ff^^l~9, ^t^ff^l 2(Z)^Ttl^-«tCfS«^tl^ 

m%i3m z m ^ x 7 ;w * <d a° # - > z v - ? if- x±Km^ir £ r 

32$ £*i fcHftSSfll & M va T 7 s / W ■© /t # - > 5: t7 - * if^Xhiri'rTO: - • — 
[0 0 0 1] 

*mm. m^it^mi^m^ mrnrn^- (ccDt) , m^m^m^ 

[0 0 0 2] 
[t£*<Z>&ffi] 

&JtiK««, Xttx^rS/Vl/—!f^«(Z>J:-5 3a!^^ ftm<D ft ft 

[0 0 0 3] 

4 ffi|E#2 0 0 0 -3 0 4 4 3 6 9 



1 1 — 32 6 192 



_ [0 0 0 4] ~ ~ ~ : ~ 

[0 0 0 5] 

(K3£R3fc*) = x ( 1 7N°;i/^©^x^;i/^-) 

ZftlZttLT. Mi£. #if 6 - 2 5 2 0 2 2 ^$gT*||i§3t£ *lT J: olZ 

tiz>mmztt-tzmw-mytm*rtj\sxytmzv mm A-ettMu ^©an® 

[0 0 0 6] 
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1 1—32 6 192 



' : . [0 0 0 7] ~ ' ■ ■ 

$ X , ffft^llgtfi ©i/^^Q-fextcfc^T xy\ JiCD 7*M/ 

2fctJf3®«©^— tt^JCjSHbT, tfXAj^CTg/SSttS l/S* 

$ £ *i £ IU!&^ # - > ©i»*gtf> 18^ ic ^&¥&fc*&;<hW8trt * - y 

(Dmmmtf^.iz\tii±-tz> ^, ^nmm^mmz&^xmmm&n&mvtffcT-t 

■*3StiA«'&S. US?* h A# - >©SS<ig<Z>f&|iS:*itIE-f .& «>-l£M:, 

«^jc 1/ S/*x h n*~y<om$*1ftm #ffflte^ff f «£SfcjEv* £ ©Si^ 
i&I.Si'Si' h««to.l8^»3tt*.4: , r^i««fc^ 0 .' r©«fc e> »c*#> &tiS Bfltfl 
3fe — m tlfJiA© cf»v£>{C*f L T S3 fW<Z>3^ £ &Z>f=.tb 

[0 0 0 8] 
i<Z)<i:?K:?x/Ni:tf>^ifc<2^:/M^ 

iz^xbmytm*fto&mtf&2>o tot, y±A&<Dmybmm-t>m<&v\ m 
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[0 0 0 9] 
[0010] 

^istm*, .*<Dv^s\^<Dmm±<Dmw<DM®v<DBmmyhM*mmz 

[0011] 

n^m^^-AtC^fbTHl (11) tS2«j# (14) £*mMLT®m 

Mf!^ (3 1 (2,1).~3 1 (5,6) ) $:Jli^^S»3 l 6t-SS) , 6^^^CfeV^T., frffH 
&2&#J:®«HR<Z>l2iSf!^ 

*3teS©# * ICiS D TSft*»P;N 0 9 ;* - * tiMM-? Z> % © T? & -5 .. 
[0012] 



ffiSEff 200 0- 3044369 
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* Jl 3r - £ <D ft <D 'P & < £ * — O & ^ ti t) <Z> T* % -5 
[0013] 

U rcDHl#J^©A°^->$:MfeS3 , 6tf-AT*l|2^ (.14) 

BfM^c ( 3 1 (2,1) ~3 1 (5,6) ) £jlfi&Bft^3B.ft#&fC;!3V\T, grffH^ 2 

[0 0 14] 

£ m i <z>myt3j& t mm &c x ;i/ - y >y h <z>{st z> . 



tttSE4# 2000-3044369 



ift^p. 11—326 192 



ewm^c KftLx mmmyt ^ - a cds^* & -r ■& r=. ®> ic tutE x 3fe»© 

38ftM?«,. fata x wmfr £ £t ffi £ ft £ # :* 3te © i ^x*;^- 

[0015] 

&fc, #3&tJ!<0m<D*3fcgSSfci:, if if-miti#; (i i) fc-fMU 
r«lil#;^(DA^->$:^feS^tf--Ai?||2#f#: (1 4) _h©S^©IE0fl 

■ ittwsxf-^ (15,19, 2 0) mmm2tyik±(Dmm.<Dm 
'mutm (2 6 a) i:, mtm2mi^±<nmm(Dmmm^MLxm^km^no 

(2 6) »f^^»^aSiC J:oT_t 

[0 0 16] 

5** (13) ^LT|^2ift (14) ±{C^t--2>Ci:{-«fcoT; ^<Z>fg2% 
©m2%#lC^-5SFilfM©%#: (1 4 P) ^^©Mlt^*^:^©^^^^ 

[0 0 17] 



ffiliE# 200 0- 30 4 4369 



1 1 — 32619. 2 



ytmcomz thx 7~mx ®> & &> x & £ , «^tf^r§^j&jiar 

[0 0 18] 

#cic *»w©S2©it3fcis«tt, mimfa ( i i) 

^ (1 3) ^ttf2^ (14) ^JCiRj^-rsr^tCfcoT, -e©^2<» 

ft±fiDtt»<oiEH«« & iE#c».# -r s »#s§fe tc & v * t , - * con 2 

.^fil;-eoSM^S:^LTttfflt«ttM (-6 0) ii, 3©=K_ffl*©ffi* 

J: oT, *»^-©^3©at^*!S6&ftfflt- 

[0019] 
[0 0 2 0] 

*fev ^reo^A^ ^3S5g*i£tt, ±fEco#|g0J!co^#&3U;m^tt£ 
fll v ^ x a ii * co a° # - y ■& y -r ? tr - x _t \z « i= 3 x m £ & tr %> co £ '. 

^IgB^fCcfctlli^COlll WCO^-^SttVI-YXCO^*-:/, -£C03fl2 



i o 
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[0021]. 

[0 0 2 2] ~' ' "" ■ . 

i/v u — -!f i e>^^/>^»^s ti^s^tf- At it© u — -if if- u l b «. 

■U— *f3fc®l t l/TJi, KrF (»52 4.8nm) r F (t5l9 3nm) 

, F 2 U-if'($5l5 7nni) >Kr 2 b-if (i^l 4 6 nm) 

bt, ^M^U-if^^YAG !f(D«MM5§^*. Xtt^ftl>— if 
& fcf ? A»iU3t 77^f AffiPISi ( E D F A ) f©^7 7^f ^*fffi»^«*i b 
T*^iHitS if3fcWS:«M"rs»^tC%j*^^iaffl*eS*. 
[0023], 

Mm-t$>^*)v3?-mmm3 izAM-tz* -mam 3 &3Km-tx 

„ .c ZmWl^-* 3 b, 3 d.TUffe'T-SrhJCfcy, Aftf-TSl^—if^-ALBlC 



1 1 



&SE$f 2000-3044369 



4f ¥ 1 1 — 3 2 6 1 9 2 

[0 0 2 4] 

ft^g^ansr^-rs. u>x 5 ©Mffi®icM^(Dr^p^ 1 ; ( 

^fc>*££ rajRUj ) 6 #SHg$*u -ecDHan^U 6 ft© 2 #C3fc8Kfr e>!*ffI3 tl 

afso^&tr-A^y-y y # 7 IcAf* U if-Ax^J y # 7 &SiSLfe»3t^ 
-A£ LT©A°;b*Mft I Mi, ^l'Jb-l/>X8A51tSSWJ ( 

7 9Ju<brt*-->mKtt?&&&m±K.mMi<ti* ©jeraMsu 9 a&, ^<d& 

[0 0 2 5] 

itTO'j 9 a, &tjpnrs&Bg»jK»;'9 b fcMLfcn^xmra 1 h 

.±tC«Kra4xfcl/^^^l-l±©^©fl^9!1K«l 2 RS:i&—3&fiaS^Tf flaw 
•f£o i/^^;n l±©frtfll^l 2 Rrt©;^-y&fiMf^ 1 3 

mzmmM^ (m^&m* 1*1/4, 1/5, 1/6^0 ti/Rfet^. «s 

3felkRi: lt©7* h htfM^ZnfcVx.^ (wafer) 1 4 J;©$e7g©JJ3fe 

(flSSP7-r-;i/K0 l 2Wt:SM3l6$tis„ ^x/m 4 ttliKfift ( 

3U±S O I (silicon on insulator)^©R^©S^T^^ 0 
2> a «T, SF^^ft 1 3 ©JtWAXic^ffJC'ZKlS:^*;, -^(D^fSA X(Cgfi 



1 2 
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[0 0 2 6] 

M^tiS i^.*;i/*^-^i 5 ©"xjffi«, yj&«, &i>*M£i#x^-^-i> h 

T U^? frXT-VMM^ 1 8.&*H/T, b^^;!/^-^-^ 1 5 
[0 0 2 7] 

l 9±{c«g$n, Zf;vbxf-^ 1 9 fcfcX 0_hJC«g$tl 
TVa£ 0 XYXf-^2 0it ^H^tf^x/N^-XJiT'X^fBK Y#[rHC?x 

/m 4©x^^^i»$:^f e>£#ac; Y^ftc^x^w&^ii^ifr otic) -rs 

0 Z^JlrhX^-Ss 1 9 ?X/\ 1 4 <Z>Z#[nJ<Z>Gm (7tf-#X&g 

) fcHSM^Sil^UC, XY^ffiiC*ft-S^X/M 4 CDM^ft&SlilirsatgS:* 
-T^o Z^;H>*^-£/'l 9_hfC@*££*l£#lfri£, JkZJWP<Dls-*fTmf2 
2lC<fc UftM$tl-5XY^^-^2 0©Xffi^ Y.Jffi«, &tf[M£r#;*^- ^ 
3>hD-7l 7tC#t^3*l> hn-7 1 7«^$tlfeJffi^(C 

g^T, MA{iU-T ; E-^^'^;©'?^AX^-^igi&^2 3 5:^bTXY^ 
f-^'2O0tE Z^-;i/ b^f-i^ 1 9 &tfX Y ^t 1 -- 

[0 0 2 8] 

2 RJcWbT + Y^lRF (Xtt- Y#|pJ) 'tC5£SV R T'jtS^&COfClliJJB It, ^ 



£tJ|E# 2000-3044369 



i 1—3261 9 2 



x/\ 1 4.^XYXf-i?2 0 £^LT, . 1 2 WfC*f LT - Y^ft (3Ui 

+ Y#rsj) fcj6atM RW - v R (M RW {£i/^*;n lfrfctfX/M 4 IC^SSIB 

.rtlCioTfiAl 4±(Z>^3B<Z>>>3 y hfl^tC 1 1 CD A° # - 

frmwm^Zti&. &fc> i^*;n l fctfxA i 4 fc'0>jtjg:£fa#a» , T?&S(Z> 

[0 0 2 9] 

z^-;i/ h^f-s? i 9 jict^xa i 4 ©ie^tc^m^m^^^^^eM 

|fc^>iJ-21 ^ti^"fe>"9-2 1 ©gftMlitfx/N 1 4<Z)^ffi 

(#I;U£M|3 0 0 nm~10 0 nmM) T?JS£?#&y, l^A 

2 6 iC#*&3*l"CV*<6„- 

[0 0 3 0] 

, Kimifr&tMXD3E&#&^LTf&:frD S [digit ] H 

LTSt-^3> hD-72 6iC^^4x-So -O^l/-*-^-^ 5<Z)ffi;frDS 

"i?xA l 4 cD^ffi±t©A°;i/^i§i^ i L©#&®aafcucD/\ 0 ;i/*x*;i/ 

(Sft*) [mJ/cm 2 ] ©*BIH«8S[ a ltt^-«)*«)e>*iTJ3 

2 6 a p*j{c:&&$$;ftT^£o -i > h n — ^ 2 6 li, ^f-^n>bn-7i 
7 fribCD^-VZh fl/X^r-V 1 5W^7lAXf-y (19, 2 0) 

) ©|*###(C|Bl^LT, fWIWtiNRT S fcx^fS/^l/— »f#»l JC«*&1"*r £ 



ffi$E4$ 20 0 0- 3044369 
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£„ Rftny 2 6 i^l/^-W3fflND7^H &3J»J 

[0 0 3 1 ] 

ft) te, i»#3^# 1 3 7b^H2 U V- 1/>X8 A £;frLTe*-A*:/>J y * 7 
fjfi^EX* 6'0©ftfflffRS^3> 2 6tC#y&£tlTV^„ Sft 

■PfCte, >r>7 L ^l^-^-fe>i?-2 5 J: y^f^^i 3 icXtH-sft 

* (^lMttS) tf^^atU M*f 6 0©^ffi^J:-y 1 

T*£5£#>, ^CD^l^i^^^^iiltim-r^^eiCioT, fOt^M 

^ i 3 ^jiii-ts^^^fi^^n^-e^^o 

[0 0 3 2] 

, Sftffnc8ft=i> 2 6it^(D4 y^W-zizyvz 5, ^t^Mlif* 

^e-* 6 o©«m*sM«k*;«»^mi 3 &aiftr.«^i»©^*^«^<is:*«>'- 

. rcD^ffi.fcUigft^^l 3<Z)3g«4ftt©gEfb4S:*«)S 0 *bt, MxJ* 
9 2: 6 EJ^.©*gfit4#'SffiiE^a («j^3t^*.l 3 ©-gp© U>X& 

[0 0 3 3] 



ffi.$E4# 2000^304436 9 



11 — 326192 

tMCi^McSlfi^-^ 6.0 i± % .?x/>> l 4 h 

-Alt 3iW#ieKMfrfciRtt^&^£V-A;*:7y y * 1 btcAWU tT 

-AX^'J y # 1 b-eS^^tlfel^-if U&£X*;b3r 
-^-^1 c KAMI,. x^l/^-^x* 1 c & ©3fcffia£&fe##?J : ia3*f0 fc? 

Sr^h'L/ T.ffi^f E S t btx^K-n> 1 d IzfeffiZ 

*itv'*<6.- l c ©m^E s ic#^t*^x^;b^r— ©0JWA(Z)# 

[m J /pulse ] .-7?S>"S.6 ®#©2&3WCW;, hn-7 1 d 

ti, x^^-^;j!lc0ffiijES^ hD-7 2 6 j: V&ffiZfttc 

fflffl'Mm. TSfp<D l Utf>x*;i,:?-<z>g Affile *fjGS Lfc.m£teZ>£o 

JC, lSffi«»l'e|^(3!)««a£E&fl!l«r.L, £ ®mM«ffi{C/S Dt I/— 1 

[0 0 3 4] 
[0 0 3 5] 

H(C g[2 JcfcvyT, «34©ffiBB^»<Z)»ffi#. 3U«#rB#fc te, x*;i/=?- 
=EX# 1 c©ffii;E SlC^^S^Sft^x*;!/^-^ hu~^ 1 d $:/MT 



2000-3 044 3 69 



11—326192 



fit, ^SM3 , 6^{C®^3>hn-^2 6tt, 
fitfgT S S:i^-3>hD-7 1 d fCjIoT, X3f ^ 1/ -if 1 CUSt 

W tc - £ & t? ;i/ x $&3fe S: fr'ib b & , #/\° ;i/ ^ fig f#ft# iz -r > ^ u - # -fe > 
its i ^l/xat 'J 

[0 0 3 6], 
[0 0 3 7] 

> EI4 tt-e©^^M^CD^X/M 4 '^U 3<Z)|g4 {C£V>T, >)XAl4 0i 

mm (*&W(D rmwmmi izmmtz) iz^m^nnsv. -£©x#[pjtci# 

g ( i = 1 ~ 6 ) T* Y^fnJlC j # S ( j = 1 ~ 6 ) ( i , j) ,©J/3*;h 

««&*/ay h«c3 1 (i,j) T*^-T 0 d<Z>l§-£, ftmB<DWft<bmi'<DV-fm 
®3 2±<D 1 6I0<>3 7 bmms 1 (2,1) ~3 1 (5,6) izM ^Sig^S^*^ 
SI," ^<Z>McD^©fg2c£1f :/Mc3 3±©1 2l©i/3>y MB« 3 1 (2,3 

) ~3 1(5,5) iztt-tzmfemytrnzs 2, ^as©^ 3 4 ±©4 

fi©2/a «y hfS«3 1 (3,3) ~ 3 1 (4,4) iZM~t 5: S 3 £ 
Sffl^aajtRftSliJEV^cMfcoTV**. HP*>, IS^S^MSk (k=l, 2, 
3) li^x/M 4 ©cMMCjtfLT 3|g[5gT^$^|Bl^R^©7>^CsS^$tlT^<5> 

o 



1 7 
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[0 0 3 8] 

h\si?x htfmft-z titer* hmyt%v)3imyb<DNy %t (*mT*&3Wi£x 
^r©~?~x7v<zr#:s73^^ 

[0039] „ 

mi%tev^^<D*<MzMLxmfoRmz$&£.-tz> 0 tot, ^©7*hu^h 

[0 0 4 0] , 



ffi IiE# 2000-3044369 



#^2. l 1 -3 2 6 1 9 2 

t/ a v h mmm {c -e *i nm%. n % * £ ^ * * <t e> tc u r * <t v * . 

/\_h<Z)#&g (i, j) ©i/a v MB«#lC&£»3fc*S k [m J/cm 2 ]• & 
TOWfcf-y;i/&I^n>hn-7 2 6©IB'[lg&2 6 a {c§aH2it£= 
T*l£. IBJtitft* S k S 1 , S2, S 3©3SPB (k= 1, 2, 3)'tC|83e 

[0 04 2] 

^©Xf^^l 0 2 EI 1 <2x*;i/^-i|gtlf#§3 <£>j1j&^£ 10 0 % 

3 icfc^r, 2 6 ii oi^f S/v l/-if3taR l l o 

*3g^<Z)^* h 383fc #^°;i/^3^#ic-r >^^L/-^-fe>-t>-2 
5tf)ffi7jDS [digit ] &J&'J&<fr, *©ffl:fcD S£±ffl<&ffiB8&jRa lt^ 

- P [mJ/cm 2 ] SrlTffi-rs. 
[0 0 4 3] 
P = a 1 • DS ( 1 ) 

^©IStc, U%ny h n-^ 2 6 it. mziZ7jkir£olz&rt}ixyhmz3L3ri/ 
~?\/--*f%Ul brCDx*;!/^-^ — * 1 cfflffiijE S [m J 

/pulse] &flJt»ja*, >f>f^l^-^t>t2 5fflffi^DS^X^;^-^- 



ffi|iE# .2 000-3044369 



#5£ 11 — 326192 



• * 1 c©m*E S'C|gtft^SfcA©ffiB3««a 2 Sr»m-tS (s2=ES/DS 
) 0 iffliiMa 2%jfH'ltBP2 6 aiCfH'lt^tlS,, 3 a 2 #M 

[0 04 4] 

[0 0 4 5] 
E S = a 2 • D S (2) 

iot, ^Jrisyrls-Vytmi V&tlZ-f 2 5<Z)ffi#D S 

DtlSk (k=l, 2, •••) lC*f1-£?:n/\_£:(Z) 1 U^SftAVb^ifcN 

AZl7 5mWtr*2bZ>£? z>£, Nk&£&£>j:e>K:&y, *it'ttN i', n2,n 

[0 0 4 6]- - 
N k=round(S k/P). (k= l, 2, 3) (3) 

-5^£e>fr£!lf^<S>£#)tC, ^3fc/\°;i/*i&N k (k= 1 , 2, •••) (Z>ft/h<fit£N 
ft/jN^t$:^«?)SB5iS["iin(x 1 , x2, •••) *m^Xlk(D£. O IZ 

[0 0 4 7] 

2 0 ffi$E# 2 0 0 0 - 3 0 4 4 3 6 9 



i 1 — 326192 



N=min(N 1 , N 2, •••) ,. (4 ) 

'■ebT,. ^"r-y^l 0 6tCfeV^T, -ZnMfbmN £N min t&ifc&U N<N. 
(3) *J:y«®±-e©5pi&/l;i/^x*^/^-PS:/hS<'r4x«J:V> 0 

»3-T^T?^«a«apg©38ift^5T©rttf,. N^N min ■tff&±L?zmm~em& 

[0 0 4 8] 

- oei, x * ;i/ ^-ffiim 3 © ^.m&L&mmmT & % ^ t* ©ot±<z>^/\° 

Ki^^-P, Jktf (2) ^;tc^VNT-r >^^l/-^-fe>i^2 5©ffiijD S 
& x* *E — * 1 c<D&JlE S(Cg|#-t-5fe«b©*BB9#ma 2#3g*T3*l<5 

. x*^¥-III» 3 ©3SaspT!i|5/hS ■< fto T V« <<ynf 

V-#-fe>1*-2 5<Z>m^D S £x*;i/^-^x# 1 c©ffiijE S ^(DlW^telll 7 
(a) 2Ki»ofctflBI-r-^<3DJ:^tc&»;, WWflMRa 2 <J&S 

„ *©fflK^«a 2ttx*^^-fflW»3<Z)38ia^T©W«['r*S 0 L 

T, Xf-^1 0 6-eN^N min tfm\L-t £££&C, f)t3>ha-7 2 6©i 
mt^TV^fl 0 8lC#f?LT., &^<fcy#&£Stft*S k#JCX^>vl/-tf 

fflp t k &:£#>£ 0 

[0 0 4 9] . 
Ptk=Sk/Nk (k=l, 2, 3) (5) 

±fBtf>*BI»«Ca l&Xfa 2 Srffl^t^ P t k &>f U- # 

t->t2 5T'0ffi*DS (=Ptk/al) Jg{Cr<7M >-r ^1^- 

^ir>-9-2,5(Dm*D Stt, tfCOJ^lCX^rS/TU— »f#EU F*F<Z>X*;i/^-^E 
-^lc©ffi* (EtkilfS) (C^IfSr^ttS. 
[0 0 5 0] 

E t k= (a 2/a 1) P t k (6) 
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*B6ffl^9 ^1 1 1~1 1 8 lC^t£*lT^£ 0 . 

^(DM6 (DXt-v^T 1 1 1 tCfe^T, h □ 2 6 ^xy>v_h<£># 

ffc)£»3fcSSk (k=l, 2, •••) feffl^SS^^ff, I^^IMSk, ^ 

k, jc^tS/v Is—V^bM 1 ^tf>r?;i/*x#;i/^-<Z)ig5£'filE t k, Vmj\<DM& 

Sk, Nk, Etk, TOffifciJIJElCJtioTasy, ^JST'^S-fBli^^M 

[0 0 5 1] 

ZKD^, H 1 ®^XA1 4_tT'<D^3fefiI$cl 2 Wtf)jfeS:£lRjCE>ifrs£W s 

V max , xdps/^i/— ?3fc«l ©MM©±M5: f max ii tSi:, 

©J:e>lC^aE5i^Vk$:V max thX. 58#M?«f k ")i^±©##JN 
kf@ (Mffcfi) ®^^3feit^3*l-S J:e>tC|g^-r^> (Nk=;f k - Ws/V 

max ^ 0 

[0 0 5 2] 

Vk = V max' fk=V max ' N k /W s (7) 

HZZfiK dCDRgSfCf k>f max ii«;S.»^lCtt, ^©«fc^JC»^jft»f k 
* f max fc^T, j£S£3&KVk £ ? X/\Jt©#,£#N kfi " <Z>r?;b;*ft 

. •e»3ts*i*«fc-5tc®^'ts. (Nk= f ; ax • ws/Vk) „ itucckoT, 
Sci&gV k te, x3f 1/ -if l tf>D5ftM?«;tf JtRRffi f max ^Ti:*^ ' 

[0 0 5 3] 

' f k=f max ' Vk=Ws • f max /Nk (8) 

z.<D&oizmfe2nf~7£&myt£kft- (s k, Nk, Etk, t, fk, vk) 

I, H4 09lAl4±(5#fif (i, j) 0i/3^M^3 l(i,j) 

2 2 ffilIE# 2 000- 3. 044369 



#^■1 1 —3 2 6 1 9 2 



a 

[0 0 5 4] 

1 7 9^7^®3fcW^^^^ 1 4 

.tfn-KSft; ^BI^0T^-r^> h"fe>-fr&JBv^T#x/\ l "4 ©7'^ 
>f * > h#?Tfc>*l£o 
[0 0 5 5] 

i3 0 ^»oT^»S*«21i:^<fcoT»3fcS:fT.^ : fe©i:'r«4:'.(|||giJctt^x 
;M4»W§) , 2/a y hM^c3 1 (2,1) , 3 1(3,1) , "=>Mf?fCjtS 

C^xyM 4±-C^JC»3feS:ff ^fitf (i, j) OS/ a y MK«JC*f-r*^3iE»3fc 
*#'(Sk, Nk, fk, Etk, Vk, T) *mm32 6 a^^i^ffibt, " 

3tMiIf k&t>V\°;i/Xx*;i/¥-E t k ©fiHi^x^ £/v l>-if ^ 1 lc#ite 

[0 0 5 6] 

^©^ -Xt-v^X 1 5 ICfc^T, I^t'VU-fMl ©r«;i/*$83fc#l»*& 
3*1, 04 jC^-T i^Ci^Ml 2W{C*fLT?x/\ 1 4 <&j£2t;#|«J 3 5' (Y 

W& m (C 5§ 3t >*;i/ * 8t n £ f f» 1" £ &> CD ft B © U V X 9 J: U & -5 / ^1/ 
9<D*)Mv h&ff-5. ^o^, i/^^;n 12fctf#x;\l 4#flgSBLT-t*l-€ ! *t 
^S«3*l3i:e>fC:&oT, ?x^ 1 4±©»3fc*MfUZ>5/3 y M»©5M# 
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-9 2 6 1*31* */-<?■ u—tfytm i jc^^/^»^&bb*&s-&s„ fit, 

#g3fc#C, hn-72 6tt-f >^^U~^ir>-9-2 5 fcfl*L.T#/l;i/:* 

mmyt i l © x x * ;v ^ - & ttM -r £ .. 

[0 0 5 7] 



£#&B#H9T unit (rfttt^MtftSfcf kizz-ormt-tz) fctst, x**/ 
v i^-if^i te308§^ffiiT*&, #&B£HT rait #£ffi;fc<*ftS>*;i/;*3fc©x* 
jl*-^:-* l c fC J; otff?l$tl5x*;i/^-iIffl^E t k • N unit h&£ 
&t>\zrty-uv V *fiOo UC, ziftcD^T?^, A;i/Xx*;i,^-<Dtf £>o^ 
. -2fctfFU 7 Mc <fc oT^x/\±T©«t#»3tJI««'S8S»^JlS k#e>#ftS2B' 
ft#&3 = f^t?,. -f >^l/-#-t?>1J-2 5 ©SfJBUfitciS^v^'r, /\°;i/xx* 

[0 0 5 8] 

'd©*^, (i=0, 1, 2,— ) Sr^S-tirfeii^tC^ 

-^ir^-9-2 5 S:^L/TftML^A;i/Xx^;i/^-S: P j £t*5 0 P Q = 

OttS, L/T, ^ftfriCftM^ftfeAVI/Xx^^^-Pj £J^T, 
n> h n -=? 2 6 ii#c©j: o wk<D^)ix$$yti%(Drt;i7>3i*;v3r~^(D umUM* 

[0 0 5 9] 

hflftScS:- YitffaK^g&UTjtgR^&fT^a^&asLT^So ^©IgHC, rt/l 
*myt<D ljf^fC^X/M 4 #^gfrt-£SE$££ Y step £ bT, ?X/\1 4Jttf> 
S/a y hM^C^Y^fnI{CltlMY step CO§[J^I^cA 1 , A2, A 6 IC^Sf-TS. 

2 4 (UE#2 0 0 0- 3 0 4 4 3 6 9 
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3Hf$cAl, A 2, A3, -I^KD^tl-^tlffiScD^A 1 a, A 2 a, A3 a, - 

"IBfHI Y s tep T ^^J ^t"^^© J^?^ L T *» <fc ~ ~ ~ ™ 

[0 0 6 0] 

mi <DBftm®A i cx-ttj^A i a, jsithed ^ar3tk«i 2w 

iCAoJ^^-e, gWiqt' 1 ^Vl/XgcDSft^ftotl (®9 (a) ) , 
© 1 A;i/^B©HI^(Z)M^*e 1 *W ^t^I/- 2 5 £;frLTft$!l£*l 

fc, HI 2 (DgU^flgcA 2 iCft-t 2> gmmytAD 2 l & q T*&£ 0 
[0 0 6 1] 
D 1 1 = 2 • q - e 1 (B 1 ) 

D 2 1 = q (B 2) 

tfUCfg 2 ©9S#fg«A 2 1 2 WlCAo fel$J&t? 2 g (DWH% £ 

ff"5BR.(0 9 (b) ) ; ©fMOi^Ie 2; te, j?fg©I*Wl, W2£fl^ ; " 

[0 0 6 2] 

e 2' = (W 1 • D 1 1 + W2 • D 2 1 ) / (W 1 + W2) (B3) 
Z(D2AJV^B(D^<Dm^tMe 2%)#HWS*U lRV*TW3Hg«A 1 , A2, . 
A3i:-^x.5^t#BIIMDl 2, D2 2, D 3 2 ##C© £ p &C##> £ *l£ 

D12 = 3- q- (el + e2) (B4) 
D 2 2 = 2 • q - e 2 (B5) 
D 3 2 = q (B6) 

r^(cm3 ©§p#«ca 3 tfggftfig^c 1 2 wicXo t=.m&T* 3 Bomyh* 

ft^m (0 9 (c) ) OlMlOgfiie 3' ti, p©I*Wl, W2, W3 

2 5 . 2000-3044369 
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[0 0 6 3] 

e3' = (Wl - D12+W2 - D22+W3 - D32) / 
(W 1 + W2 +W3 ) (B 7) 

■Z(D&. 3;\>X@©i^ie 3 <Dtffflj&K&r5^X+ 9J4Hg«A 1 ~A4 IZ 
-^S^g^g^SD 1 3~D4 3tf?kV>&OlZ?£tbt>ft& 0 
— D TS^l" 7 !^ (T"n r e~2Te _ 3") ~ ("BIS")' - • ~ 

D 2 3 = 3 • q- (e 2 + e 3 ) (B 9 ) 

D33 = 2- q- e3 (BIO) 

D 4 3 = q (Bll) 

fLtv '4;\>^IfflS)tH7e)^ (09 (d) ) B»fite 4' tt 

, 7?fj£®M*W.l ~W4 SrfflWT, J; 3 IC& £„ 
[0 0 6 4] 

e 4 ' = (W 1 - D13+W2 • D2 3 +W3 • D3 3 +W4 • D 4 3) / 
(W1+W2+W3+W4) (B 12) 

Step ©-I©4l©* > ) T'CBilMD a j ~D d j (j=4, 5, •••)#* 

(B8) 5£~ (B l l) ^fcii?f#K::£«>e>*u ^©AVi/^^cDffi^Mli, mUM 
3fc*D a j ~D d j £ (B 12) ^©D 1 3-D 4 3 JCfSALfcsSJ: l Jlffi§^l : 

So 

[0 0 6 5] 

WUW2^W3^W4 (B 1 3) 

[0 0 6 6 ] 

W 1 =W 2 = 1 , W3 =W4 = 0 (B14) 



2 6 
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W1>W2>W3>W4 (B15) 

o 

[0 06 7] 

T^**CiC. (n- 1 ) ■A^/^©at3t^ff*)tl, n;\>Xg©!3t5:#ot^5t 
[0 0 6 8] 

0 8 (a) (Cfc^T, ^©Sftfl^.l 2 WfcmW0teJLt#j£2t:£fa (X# 
r«J) ©(B&SK^SiCTfcy,- «3tM§cl 2WJC#f-r&'i7:n/N 1 4CD;tSE#|nl£ 
+ Y^lRlfc LTVa£ 0 H8 (b) 0)^i(»©#ftli(8©j^-5 4 - 1 — 5 4 - ( 

n- 1) l±, j&5 5#flf}feflg«l 2WlzMlsT&M?Z&^T*J*?Lt>ftt=.mMm 
)tII:ibtfeU, H8 (b) iCfcV^, <jtWt±#»^A;i/^*^IJS*lfefc§ 
CD* 5 5©YJ&«JC*tJSLTV^ 0 £ fc, 0 8 (b) ffli|©fi^5 3tt, #A 

A £ N k g <z>flg yt fC J: o T MfeM ft* S k icffijg ©ff^ttH^St $ 

[0069] 

tsii (x^;i/^-^^^ i c'-eotftrateJcsmcL/fciii) «ig^a^*Ek (= 

Sk/Nk) fit, i fC^-r^ I/- ^ir>-9- 2 5 It ft LT 

A>^©i^I^lEtk (n) & % ffij£©ai (M*) w A , W B ZmfoThl- 
&Mv*T#c© inters. 

[0 0 7 0] 
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mi] 

■ i = n-1 

E t k (n) = E t k-W A (En-i-E t k).-W B 2 (Ei-Etk). 

i = n-1 -Nun it 

(9). 

[0071] f ' 



(9) 5£{C£^T> £i2tf>i|2]K&, W.ffi<D^J\sXX.%fy3?-(Dmm ( E 
n _ 1 -Etk) iCl$W A ^^DT^^tlSutfa^AVl/^^MMfflM-e^U, 

j\s3?^<DmM> >&0^©Bt^©N unit 7^°;^x^<Z)y^ o ;^xx^;I/^-<z)^||^c^^5v^ 

tfT'g£ 0 m%^> 6WU #>^;i/;*3£(a3§^#Cf(Z) J: 5CJtLffi£*l. 

fc/UXX^l/^-Etk (n) ^xdri/TU-ifMl (Cft^U x^S/Vl/ 

[0072] 

JC1 &#Dl?Ufc^ v aft*f«ltf)S/3y h««^»««« l 2W£iii®L£:fr£:*e> 
[0073]. 

?! 2 71C&VMT, hD-7 2 6 Mfttf^okSy 

3 V ^fIJ|^(©ral5gY step (Z)#^^C^)V^T, -f >x^l^-^-t>-9-2 5iC£oT#f 

M$ti§A;i/^x^;i/^-^^LT^®_t:-e(Z)«m^*R k (k= l,. 2, - 
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— 09&a*U 30)07 ( b ) (DlgfflttL*/. 3 V h«!c 1*1 l«ltf>&* Y 5:^ L 

»3t^> hn-^2 ; 6tt, — 5i<0SI3£»3teSR k <B¥*NtR 
ave , *^fflR max , MS/Jvf»R min 3tie>(Z)A^^-^R ave , R • 

max' R min tofeft*ft*'ft&&&WP*^&*ftZ^fr*WW\s. TOJ^fc* 

1 4 JfcT?& {Cgft-T £ >> 3 y h W&ifiM & £. £ tC tt, IC#?T b T 

"^^^F1S«"^S^^S'S]C^S* LTXf>y y 1 1 4 ~ 1 1 6 (D&ftmft 

[0074] 

3<Z)|gStC. B4KI;I3V*T, S/ a 7 M* 3 1 (6,2) ^ a »/ b«« 3. 1 (5,2 •■ 

(D ■*/ 3 >y b I^ffli3l6^7 b h £ fc li*^ y ^ 1 1 6 # £ Xr »y ^ 1 1 8 \z 

T, ' 5fc|*3fc<Z>#x^#^<5i:gicHu ^f-y^l 13 — 11 i<DWbfttfiMkVM'£ 
nt, &tcflM6f-&tfx/\#aR< &o£££{c^ftX;g$:#IT1r£ 0 £©»5feffc 
co^x/^, SHE x*;f >^0;^->«um l/^ hUffltX ■ 

[0 0 7 5] 

t * t% »*i$fci&f££#e> x* jv^f-mm^ 3 ©woti^n^^ £ 

[0 0 7 6] 

2 9 t ifJSE^2 0 0 0 -3 04 4 3 6 9 



1 1 -3 2 6 1 9 2^ 



3 ^fj/gy h««K£S©®5£lt3fe*T?*3teU S^SCH 3 3 4 

L^a»©S/a i:"«>"r»3fc^<& Jc-itCLT'b J:v^ 0 . 3*UC <fcoT, 

— [-0-0-7-7"]- — : — - ~ . " ~ 

[0 0 7 8] ' 

x/\ (i)i;M4Pi:t5) &tibT, .#S/a y h«5cfci/^;ui l 
- £ lifted -f£ P ^-©figSlc, Mft*^-* 6 0 ^bt#i/3 y h«e# 
tCttm-IS-^R S<D^i%UR S 1 , R S 2, -&^5 0 
[0 0 7 9] 

BflO'ti, *<D£^£LT:£&e>;ftfetfeffl'fi - #R S £*tU 3tf>EI 1 0 fc 33^ 
T, >?x;M 4 P©DtS«fil (i, j) 0i/Hf h««3 1(i,j) JC^SIS 

, RS 2,' HI 1 2 fC^t* <fc ^ fC, ?X/\14P(Z)^ 

:* h»6 2 ettfiDJSSif&fcfcSfca&ic, 7* I>l/^Kl6 2©fSdO, d 
1, d2ttfitlCioTU!5!oTfe'J, ^©J¥£&Cj:oT)£tt^ tH^Tttfcffi. 
ifRSO^lRSk (k=l, 2, •••) #^ffc-r& 0 fit, HI ©Sift 3 



3 0 
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#5£ i 1 — 3 2 6 1 9 2 
y 2 6 it. fCttffii^RSO^tfR Ski »;#*/a y MI^ 3 1 (i 

,j) %(D-7it hUVX h<Dmm*&&>2> 0 . 

[0 0 8 0]. 

vmrnz i (i,j) M<DWt^m%^^. m%.<£>mmmmzm^T*<DM%.myb 
##j3*i> vjm&e i a~ e i Dmz.mmmytmtf&mKm%.2tiz> 0 z.<d%. 

[0 0 8 1] 

h -e m * <D m m & 3t »; » s r t « -e& z> . 

, [0 0 8 2] 
[#gfE<Z>3frHI] 

[0 0 8 3] 

5„ #^<Z)3l3©M3fc#&fC<fc*Ui, »2«#_tT?©B«at5t*S:ffl5S 



3 1 
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[0 0 8 4] 
[0®(Z>f8«lM' 

_ , [0 1] *»W©^J6©^»<Z>^'WT?«ffl3*iS^"5 i y ^ • 7> K -IT* 
[02] 01 ©S^II^SfllfiDft^ieiffll^&^-r^ny 

[0 6] ^©^©^©-MJCfe^^^K^^OS^M^J^i&f^?:^ 

[07] .(a) \t4>^?\/~2izyV2 5<D$&M&Z.+ x^l/^r-^x 
#.1 c (D#imM£.(DffiMT-#(D—W$:^ , tm, (b) tt9xA±©J/3*; m 

[08] . V^/\±<D!&&gjZttlsTnrt;\,XB<Dmyt : $:fr?i%&<D B«A 

[010] ?XA±©2/ay Mg«#K: i RIJJIS:#«)S»f^©KW0"e& 

So 

[011] ■^xA±T?S^l^vt>R^tc»SSnfea«©S8^j|^SS:^ , r 
¥®0"e&£o 

[01 2] ^x/n±©7^- h l/*;* >©&JS0>#^©— Wtra^JfltfcW® 
0-efc£ o 
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□ "1 e -Wffi«^ v 2 -tf-A^^^, 3 -x^l/^r-fflffl*, 7-. 

fcf-AXyyy*, 9 B-oIS&^^U, lO-n^^U^X 

1 2W"-^X/\_hT*(Z>m?£<DS3 l £M^> 1 1 4-?:n/\ 

, 1 1 7-^f-^'n>hD-5, 19— Zf;i/K^f 

- ^r2 _ 0-XYXf :r i>'r2T^lI"S' 2 5->f>fyu-^tF 
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1 1 v 



&&£S#gsk(k=i. 2. -)&a>3££B3teSM*(KESafeSsk, i £Sfcy<Dg#/<;u;M&Nk, gate 



1 1 2' 
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115* 
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